Abstract
Introduction
Dementia is a chronic syndrome that can be caused by a variety of progressive neurodegenerative disorders, most commonly Alzheimer's disease. It is characterised by an irreversible decline of cognition and impaired functioning in daily life and a change of behaviour. The prevalence of people living with dementia in 2010 was estimated to be more than 35 in nursing homes. The instrument consists of 11 items, each indicating different observable behaviours, including positive and negative dimensions, assumed to be indicative of QoL. Each item is rated on a 5-point Likert scale, producing a sum score between 11 and 55, with the lowest score indicating best QoL. The instrument is administered as a structured, proxy-based interview. The informant can either be a family member or a healthcare worker who has spent a considerable part of at least 3 of the last 7 days with the person.
QUALID was translated into Norwegian and back-translated according to the procedures described by Acquadro et al. [22] . Three translators, all medical doctors with extensive experience with persons with dementia, translated the English version of QUALID into Norwegian. These translations were aggregated into one Norwegian version, and a faculty research group agreed on a preliminary version. This version was translated back into English by a native British translator (registered nurse) fluent in English and Norwegian. The English back-translated version was sent to Prof. Myron Weiner, one of the developers of the original QUALID, to get her comments. The final Norwegian version of QUALID was agreed upon after a revision based on Prof. Weiner's responses and a discussion in the research group.
Subjects and Procedure
Residents and care staff from seven nursing homes in the counties of Hedmark and Oppland in the south-eastern part of Norway participated in the study. In total, 271 residents were eligible for inclusion in the study. Twenty-nine residents declined participation, 25 relatives declined on behalf of the resident, 2 residents moved out of the nursing home before data collection commenced, 1 resident was terminally ill, and 4 residents were not asked to participate because it was deemed improper to ask for their consent, leaving 210 residents for inclusion. In total, 169 residents with dementia, defined as a score of 1 or more on the Clinical Dementia Rating Scale (CDR) [23] , were included in the validity study, and a subset of 53 residents was included in the test-retest reliability study.
Participants
Age, gender, marital status (married, not married and widowed) and length of stay in the nursing home (days) were collected from the residents' medical records.
Instruments

Cognitive Impairment
The level of cognitive impairment was determined by the Mini-Mental State Examination (MMSE), and severity of dementia was assessed with the CDR [23] . MMSE is a screening instrument for cognitive decline, scored on a scale from 0 to 30, where a higher score indicates better cognition. CDR is a global rating scale used to assess 6 domains of cognitive and functional performance applicable to Alzheimer's disease and related dementias. In the present study, we used the CDR sum of boxes (CDR-SOB), which gives a scale from 0 to 18. A higher score indicates more severe dementia [24] .
Depression
Depressive symptoms were assessed with the Cornell Scale for Depression in Dementia (CSDD), a 19-item scale with ratings on individual items made on a scale from 0 to 2 points. A score of 1 represents mild or intermittent symptoms, and a score of 2 denotes severe symptoms [25] . The total score is achieved by adding the ratings for all 19 items (0-38 points), where a higher score indicates more severe depression.
Neuropsychiatric Symptoms
To assess NPS, the 10-item version of the Neuropsychiatric Inventory (NPI) was applied [26] . The intensity of the individual NPS is scored on a 3-point scale and the frequency of the individual NPS is scored on a 4-point scale. Subsequently, the intensity and frequency scores are multiplied, giving an item score ranging from 0 to 12. A higher score indicates more severe symptoms. We created the variables for NPIagitation (the sum of agitation/aggression, disinhibition and irritability), NPI-psychosis (the sum of delusion and hallucination) and NPI-affective (the sum of depression and anxiety), based on a previous factor analysis that included data from nursing home residents from the same area as the present study [27] .
Activities of Daily Living
The level of functioning was assessed with the Physical Self-Maintenance Scale (PSMS) including 6 items investigating the persons' ability to perform basic ADL [28] . Each item is graded from 1 to 5, giving a total score ranging from 6 to 30, with a higher total score indicating a lower level of functioning.
Data Collection
Test-Retest Reliability Study To assess the test-retest reliability of QUALID, the scale was administered twice within a period of 9 days. The same geriatric nurse reassessed the resident, interviewing the same informants.
Validity Study Registered nurses from the nursing homes collected the data for the validity study using MMSE, CDR, CSDD, PSMS, NPI and QUALID. All the assessors in the validity study attended a 2-day course on the use of the scales prior to collecting data, and the data were collected in the nursing home by interviewing the nurse who was closest to the resident.
Statistical Methods
All statistical analyses were performed using the Statistical Program IBM SPSS version 21.0, except for the sample size that was calculated by using PS Power and Sample Size Calculations version 3.0. Based on the assumption that in a linear regression model the adjusted β for the association ADL score and QUALID score is at least 0.25, the standard deviation (SD) of the ADL score is 4.7 and the SD of the regression errors is 5, we would need 144 persons for the validation study. For an adjusted β of 0.3 for the association between depression and QUALID, we would need 120 persons.
First, we performed an exploratory data analysis. Non-parametric tests were used when analysing nonnormally distributed data. Internal consistency was examined using Cronbach's α coefficient. Test-retest reliability was analysed with the intra-class correlation (ICC) coefficient, two-way mixed model with absolute agreement, and 95% confidence intervals are reported. To test for multi-co-linearity, all the independent variables (NPI, MMSE, CSDD, CDR and PSMS) were tested against each other in a correlation table. A correlation coefficient <0.7 was considered to indicate independence (no co-linearity). Finally, we conducted a regression analysis with the QUALID as the dependent variable, first in an unadjusted and thereafter in a sequential linear regression model with QUALID as the dependent variable. Age and gender were included as well. The level of significance was set at p < 0.05.
Ethical and Legal Considerations
Residents with the capacity to consent provided informed consent. For the other residents, the closest relative received a letter with information about the study, and they were given the opportunity to decline on behalf of their related resident. The Regional Ethics Committee for Medical Research in South-Eastern Norway, the Data Inspectorate and the Norwegian Directorate of Health approved the study.
Results
The demographic and clinical data of the samples of the test-retest reliability study and the validity study are presented in table 1 .
Internal Consistency
The Cronbach's α coefficient of the residents' QUALID in all 169 residents was 0.79. The item-total correlation was 0.3 or higher for all the items except for 'enjoys eating' (0.28). Deleting any of the items from the analyses did not increase Cronbach's α.
Test-Retest Reliability
QUALID mean score (n = 53) at the first test was 22.6 (SD 7.4) and at re-test was 21.8 (SD 6.9). The results did not differ significantly between the two time points (paired sample t test; p = 0.151).
At the re-test interview, the informants were asked to make an overall assessment of whether there had been a change in the residents' QoL since the previous interview, and to mark it on an 11-point Visual Analogue Scale, where 5.5 represented unchanged QoL, a lower score represented worsening in QoL and a higher score represented an improvement. Forty-six residents (87%) were scored as unchanged. For all 53 residents, the ICC between test and retest was 0.83 for QUALID sum score, and the ICC varied between 0.52 and 0.77 for the individual items. For those with no change in QoL (n = 46) according to the 11-point Visual Analogue Scale, the ICC for QUALID sum score was 0.86 and varied from 0.55 to 0.84 for the individual items ( table 2 ) .
Validity
The inter-correlation tests between the independent variables showed that all the independent variables had a correlation coefficient (r) <0.50 except for PSMS versus CDR-SOB Values are presented as n (%), median (range) or mean ± SD, unless otherwise indicated. a Number of residents with assessments in the test-retest reliability study/number of residents with assessments in the validity study. b Sum of agitation/aggression, disinhibition and irritability.
c Sum of delusion and hallucination. d Sum of depression and anxiety. (r = 0.67) and NPI-affective versus NPI-psychosis (r = 0.51). The correlation between the two measures for affective symptoms/depression (CSDD and NPI affective) was r = 0.45. Thus, we considered all the independent variables to be independent (no co-linearity). The correlation between QUALID and the independent variables varied between 0.67 (CSDD) and 0.07 (sex) (bivariate standardised coefficient; table 3 ). The adjusted multivariate model showed that only CSDD, NPI-affective and PSMS were significantly associated with QUALID ( table 3 ) . The model explained 59% of the variation (R 2 ). If we left out CSDD from the model, the R 2 was 37%.
Discussion
The results from the present study show that the reliability of the Norwegian version of QUALID is good and in agreement with the original version of QUALID, which indicates that the translation into the Norwegian language is accurate.
Internal Consistency
The internal consistency of QUALID was high (Cronbach's α = 0.79) in the present study. For all items but one (enjoys eating), the item-total correlation was higher than 0.3. An itemtotal correlation above 0.3 is considered good [29] . Even though 'enjoys eating' has an itemtotal correlation of 0.28, Cronbach's α did not increase when 'enjoys eating' was omitted, indicating that eating did not contribute much to the total score. The results of the internal consistency analysis in the present study are in line with several other studies. In the study of the psychometric properties of the Swedish version of QUALID, Cronbach's α was 0.74. One of the items (cries) had an item-total correlation of only 0.09, but Cronbach's α did not increase when the item was deleted [16] . The study of the original QUALID [15] also found that 'cries' had a low correlation with the other items, but the item (cries) had little impact on Cronbach's α, which was 0.77. The Spanish study found that the item 'irritable and aggressive' had a low item-total correlation, and if the item was deleted, Cronbach's α increased from 0.73 to 0.74 [17] . The variations between the different studies are probably due to different study populations. The mean MMSE score varies from 14 in the present study to 4.1 in the Spanish study. There is also a variation in mean age and in the distribution of gender between the studies. It is reasonable to conclude that QUALID has a robust internal consistency and that it is applicable in different languages and cultures. 
Test-Retest Reliability
The ICC between the two assessments of 46 residents, scored as unchanged by their professional caregivers, was 0.86. In the study by Falk et al. [16] , who included residents with no change in QoL, the ICC was 0.86. Weiner et al. [15] , who included all the residents, reported an ICC of 0.81. Even though there were some differences in the number of residents in these studies (Weiner n = 19, Falk n = 40, present study n = 46) and differences in the time period between the two assessments (Weiner 2-3 days, Falk 3 weeks, present study 9 days), the ICC were quite similar. The ICC of the Spanish version of QUALID was done between two different respondents (between morning shift and evening shift) and was 0.74 [17] . These test-retest studies indicate that the QUALID is reliable across different languages.
Validity
Cognition
In the study by Weiner et al. [15] , QUALID scores were compared with scores on MMSE. They found a weak negative correlation between the QUALID and MMSE scores (r = -0.20). Falk et al. [16] also used MMSE to assess the validity of QUALID, and they found a stronger negative correlation than in our study (ρ = -0.30). The present study showed a moderate correlation (adjusted coefficient in the bivariate model) between the CDR-SOB and QUALID scores, but in the multivariate model, the association between the CDR-SOB and QUALID scores was not significant. This may indicate that the degree of cognitive decline has less influence on QoL than suggested by Weiner and Falk.
Two Norwegian studies have performed a factor analysis of QUALID [12, 18] . These two studies used the same Norwegian translation of QUALID as the present study. Mjørud et al. [18] found three factors, 'tension' (has facial expression of discomfort, appears physically uncomfortable, verbalizations suggest discomfort, is irritable or aggressive, appears calm and comfortable), 'well-being' (smiles, enjoys eating, enjoys touching/being touched, enjoys interaction with others) and 'sadness' (appears sad, cries, has facial expression of discomfort). Barca et al. [12] found two factors, 'discomfort' (appears sad, cries, has facial expression of discomfort, appears physically uncomfortable, verbalizations suggest discomfort, is irritable or aggressive, appears calm and comfortable) and 'comfort' (smiles, enjoys eating, enjoys touching/being touched, enjoys interacting with others). The 'comfort' factor and the 'wellbeing' factor contained the same items. Even so, Mjørud found that the 'well-being' factor was strongly associated with the degree of dementia (CDR score), while Barca found no association between MMSE score and the 'comfort' factor. In Barca's study, the associations were adjusted for other variables, while such adjustments were not performed in Mjørud's study. Barca found an association between MMSE score and the 'discomfort' factor, and Mjørud found an association between CDR score and 'tension', but not 'sadness'. These findings may explain the variation in association between cognition and QUALID score in different studies using only the sum score. Banerjee et al. [6] reported a weak relationship between the severity of cognitive impairment and the severity of impairment in QoL, which supports the suggestion that QoL and cognition are independent constructs. Depression In the bivariate model, CSDD explained 45% (squared bivariate standardised coefficient) of the variance of QUALID. When CSDD was removed from the multivariate model, the explained variance of QUALID was only reduced by 22 percentage points (from 59 to 37%). However, the present study found a stronger association between depression and QUALID than Weiner et al. [15] found in their study, where the score of QUALID was compared with the score of Geriatric Depression Scale (GDS; ρ = 0.36). This divergence might be explained by the fact that while CSDD is developed for persons with dementia, GDS is not. GDS is a self-evaluation scale for assessing depressive symptoms in elderly people, whereas CSDD is proxy-based. The strong correlation between QUALID and depressive symptoms is consistent with previous studies [6] . Studies that have used the subscales of QUALID found that depression was moderately associated with 'discomfort' but not with 'comfort' [12] , and affective symptoms were strongly associated with 'sadness' but not with 'well-being' [18] . These findings indicate that even though depression is an important part of QUALID, there are other elements of QUALID which are not associated with depression. In a review article on the use of disease-specific, health-related QoL indices, Banerjee et al. [6] reported that severe depression is associated with poorer QoL in mild-to-moderate dementia, but the relationship is not so consistent in severe dementia. Some of this variation will be due to the differential performance of various depression rating scales in dementia, and the most consistent associations are observed in the use of instruments developed for use with dementia, such as NPI and CSDD. Banerjee et al. [6] stated that there is a strong suggestion from the aggregated data that depression is consistently associated with decreased QoL in dementia.
Neuropsychiatric Symptoms Weiner et al. [15] also used NPI for assessing NPS, as we did, and found correlations between QUALID and NPI-agitation (r = 0.48), and QUALID and NPI-irritability (r = 0.42), comparable with NPI-agitation (agitation/aggression, disinhibition and irritability) in our study (r = 0.50). The associations between the other subscales of NPI (affective and psychosis) were not statistically significant in the multivariate analysis. This is in line with the findings by Weiner et al. [15] . We should expect that NPI affective was overrun by the CSDD in the multivariate model and thereby lost its impact, but the correlation between the two measures was quite moderate (r = 0.45), and thus it is reasonable to consider these as independent of each other. Falk et al. [16] included two proxy-based questionnaires, the General Behaviour Assessment Scale and the Patient Mood Assessment Scale, constructed to provide information about general behaviour and mood. These two questionnaires also showed a strong correlation with QUALID score, 0.69 and 0.74, respectively. It is important to note that neither Weiner's nor Falk's group adjusted their findings in multivariate models.
Banerjee reports a consistent relationship between NPS and poorer QoL according to staff and caregiver ratings, but the pattern is not repeated for patient self-report [6] . A study by Benhabib et al. [20] found an association between QUALID and NPS assessed with NPI, but there was no significant association between change in QUALID and change in NPS. On the other hand, Martin-Cook et al. [21] found that QUALID was responsive to changes in NPS assessed with NPI. Benhabib et al. [20] interpreted their findings as a need for a more sensitive QoL assessment scale, but we assume that a more likely explanation is that QoL is a more stable phenomenon than NPS. Barca's factor analysis showed that depression was associated with discomfort but not with comfort [12] . This explains the clear and statistical association between depression and QoL, but also why QUALID describes a dimension other than depression.
Level of Functioning
In the present study, the association between PSMS and QUALID ( table 3 ) was stronger than those found by Weiner et al. [15] and Barca et al. [12] . Barca found that PSMS was associated with 'comfort' and not 'discomfort'. Banerjee et al. [6] reported that the pattern of as sociation between levels of functioning is unclear, but it seems to be strongest for proxy ratings and in severe dementia. All (Weiner, Barca and present) studies used only proxy-rated scales, so different methods are not the explanation for the substantial difference between the studies. In the present study, the correlation between PSMS and CDR-SOB was quite strong, but CDR-SOB was not significantly associated with the QUALID in the final model. In Barca's study, MMSE score was in the models. This may have reduced the effect of PSMS in Barca's study and strengthened the effect of PSMS in the present study.
The strength of the present study is that only well-established assessment scales were used; however, the validity of the study was based on data collection done by various assessors, which could be a limitation. The low number of participants may also be a weakness. However, the results are in line with findings from other cross-cultural versions of QUALID, indicating a robust sample.
Conclusion
The present study demonstrates high internal consistency and test-retest reliability of the Norwegian version of QUALID. There is a strong correlation between depressive symptoms and scores on QUALID, as well as a moderate correlation between QUALID and assessments of level of functioning, degree of dementia, agitation and psychosis. Even though there are modest to strong associations between QUALID and depression, NPS and ADL, the total explained variance of QUALID is 59%, meaning that QUALID measures something in addition to the product of the other scales. Our findings are in line with previous studies and indicate that the Norwegian version of QUALID is a reliable and valid instrument for the assessment of QoL in nursing home residents with dementia.
